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CHAPTER 12. DEPARTURE PROCEDURES

1200. GENERAL. These criteria specify the obsta-
cie ciearance requiremenis o be appiied to diverse
departures, departure routes, and standard instrument
departures (SIDs). Obstacle identification surfaces
(OIS) of 40:1 are used. A climb gradient of 200 feet
per NM will provide at least 48 feet per NM of
clearance above objects which do not penetrate the
OIS. Objects which penetrate the OIS are obstacles
and shaii be considered in the departure procedure 'by
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obstacle(s) aor by spgclfvmo a climb gradient greater
than 200 feet per NM that will provide 48 feet of
required obstacle clearance (ROC) for each NM of the
flight path. Takeoff ceiling and visibility minimums
shall be established for those departures specifying a

ciimb gradient.
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14U1. AYrLICAIIUN. Diverse depanure criteria
{paragraph 1202) shall be applied to all runways
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departures. Apphcatlon of diverse departure criteria
may result in the need to develop specific departure
routes to avoid obstacles (paragraph 1203).

A
authorized hv the annrnvmg antharitv for inctriment

1202. DIVERSE DEPARTURES. At many air-
ports, a prescribed departure route is not required for
ATC purposes nor as the oniy suitabie route to avoid

1 T it, fethio ¢h av ha alotantas
obstacles. In spite of this, there may be obstacles in the

vicinity of the airport that should be considered in
determining that restrictions to departures are to be
prescribed in a given sector(s). The areas and surfaces
described herein are to be used to identify such obsta-
cles. Sectors shall be described by bearings and dis-
tance from the airport reference point which diverge at

o Mions abatnala Mawno
least 15°either side ofthe CoOntrouning costacie. ucpar-

1 L\ VLI
ture restrictions shall be published as described in
paragraph 1207a.

a. Zone |.

(1) Area. The area begins at the departure
end of the runway (DER) and has a beginning width
of 1000 feet (+ 500 feet from centerline). The area
splays 15° on each side of the extended runway
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or a distance of 2 NM from the DER. See

(2) Obstacle Identification Surface. A
40:1 OIS overiies Zone 1. It begins no higher than 35
feet above the elevation of the DER and rises in the
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b. Zone 2.

(1) Area. Zone 2 extends radially from a
point on the runway centerline located 2000 feet from
the start end of the runway. It is centered on the

extended takeoff surface centerline and excludes Zone
1.1 extcnds the distance necessary for the 40:10IS to

2. Obstacle Identification Surface. A
40:1 OIS overlies Zone 2 and has a beginning height
equal to the height of the OIS at the end of Zone 1.
Distance measurements to an obstacle shall be made
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Figure 116A. ZONE 1 DIVERSE DEPARTURE.
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Figure 116C. ZONE 3 DIVERSE DEPARTURE.

from the runway edge or edge of Zone 1, whichever is
the shorter distance.

c. Zone 3.

(1) Area. Zone 3 covers the area in the
direction opposite to the takeoff, beginning 2000 feet
from the start end of the runway . It provides clearance
for 180° turn departures and extends the distance

O, Lo 2L An 1 NIC o cmnnnh tha minimonm
feacn N minimum

rations. See Figure

(2) Obstacle Identification Surface. A
40:1 OIS overlies Zone 3 and begins 400 feet above
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alrporl eievaiion dl()ng ine runway edge and riss
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1203. DEPARTURE ROUTES. There are three
basic types of departure routes: straight, turning, and

/
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DEPARTURE END OF _A#' 500 FT WIDE
TAKEOFF SURFACE

/
TO MOCA OR MEA

DEPARTURE COURSE

RUNWAY

Figure 116D. STRAIGHT DEPARTURE AREA WITHOUT

COURSE GUIDANCE.

Par 1202

combination straight and turning. Departure routes
shaii be based on positive course guidance acquired
within 10 NM from the DER on straight departures
and within 5 NM after completion of turns on
departures requiring turns. Surveillance radar, when
available, may be used to provide positive course
guidance.

Figure 116E. STRAIGHT DEPARTURE WITH COURSE

GUIDANCE FRCOM ON AIRFIELD FACILITY.
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Figure 116F. STRAIGHT DEPARTURE WITH COURSE GUIDANCE FROM ON AIRFIELD FACILITY.
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a. Siraighi Depariures. A Siraight depariure is
on¢ in which the initial & ubyauuu' course is within 15° H
of the alignment of the takeoff surface. Additionally, ‘ l
the departure course must intersect the runway center- \ N
line extended within 2 NM from the DER or the ‘| ’
departure course must lie within 500 feet laterally of \ ,
the runway centerline at the DER. See Figures 116D, \
116E, 116F, 116G, and 116H. When the initial depar- ,
ture course is io a facility, a maneuvering segment is \
envidad inder the nrovisions of »paragranh \ I
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(1) Area. The area begins at the departure \ * II
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Figure 116G. STRAIGHT DEPARTURE WITH OFFSET Figure 116H. DEPARTURE AREA WHEN LOCALIZER IS
DEPARTURE COURSE. USED FOR COURSE GU{DANCE.
Par 1203 Chap 12
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(%500 feet from centerline). The edge of the area
shall be no less than 500 feet from the centerline of the
runway and the departure course. For example, if the
departure course lies 500 feet from the centerline,
the beginning width of the area shall be no less than
1500 feet. See Figure 116G. The area splays 15° on
cach side of ihe depariure course and/or runway

cantarline avtended (whichaver nratecte tha oreater
CEeNniCriing SXWNCLs (WalCnever protecis o greawer

area) to the point where the boundaries intercept the

area associated with the navaid providing course guid-
ance.

(a) When course guidance is provided
by a iocaiizer, the area specified in paragraph
1202a(1) shall be used for the first 2 NM of the
departure. This area shall be joined to the localizer
final approach area stated in paragraph 930b by lines
drawn from the extremities of the area at 2 NM from
the departure threshold to the width of the localizer
area at 10 NM. See Figure 116H. (At certain airports,
iocalizers, aithough instaiied, may not be avaiiabie for

usc as a UCPd.IlUlC lIdleU }

(b) The area associated with the navaid
(other than a localizer) providing course guidance
shall have the following dimensions. It shall be 3 NM
(£1 1/2 NM) wide at the facility, it shall have a
maximum Iength of 10 NM and shali spiay to a width
of SNM! (£21/2 NM) at 10 NM from the facility If

addits al Aictanca ic mannirad
aGaiuidnan Gist

from its ext
4.5°2of spla

tha nrmaa mavu ha i ad
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'
rities to the primary en route area using
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tremities
ay until primary en route width is reached.

e
ntil

NOTE 1: 6 NM (=3 NM) for NDB

NOTE 2: 5° for NDB

\l} ll a lulll 0119 Of ICDD lb lC\lullGd
over the facility, the inbound and outbound areas outer
boundaries shall be joined by an arc of 1 1/2 NM
radius.

(ii) If a turn of more than 15° but
less than 30° is required over the facility, the turning
depariure area ouier boundary radius (Tabie 31) shai

N oL

) Sik
ha annliad ta inin tha twn araac Tha authannd are
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outer hnundarv shall be annhgd to JQ!!! the two areas.
The outbound area outer boundary shall be con-
structed by a line tangent to the arc and drawn to the
edge of the outbound area at 10 NM from the facility.

See Figure 1161.

£ -

(iii) If a turn of 30° or more is
required over the facility, the area shall be extended a
distance of 1 NM beyond the facility aligned with the
inbound track at a width of 3 NM (=1 1/2 NM) and
the turning departure area outer boundary radius (Ta-
ble 31) shall be applied to join the extension to the area
associated with the outbound track. The outbound

PRSP |

arca oOuier vuuuuaxy blldll DC counsuucicu Uy a llllC
tangent to the arc and drawn to the edge of the
outbound area at 10 NM from the facility. See Figure

116J.

(2) Obstacle Identification Surface. A
40:1 OIS overlies the straight departure area and rises
in the direction of departure. The OIS begins at the

NEDR at an alavatinn nn hichar than 2§ fnnf nl\nun tha

A/IVAN Gt Al VIV VAUV UV LR UVE WA JJ Vo uiv

elevation of the DER.

b. Turning Departures. If the initial departure
course does not meet the criteria specified in para-

graph 1203a, a turning departure shall be constructed.

Table 31. Departure Turn Radii

FLIGHT TRACK RADIUS OUTER BOUNDARY RADIUS

TITDA AT TITIING NM (Rl) NM (R)

LURIN ALLI1UUL

CATs A& B OTHERS CATsA&B OTHERS*

S.L. to 1000’ MSL 1.0 2.5 2.0 5.5
1001 to 3500' MSL 12 2.7 24 5.9
3501’ to 6000’ MSL 13 29 2.6 6.3
6001’ to 8500° MSL 14 3.1 2.8 6.7
Above 8500’ MSL 1.6 34 3.2 7.3

*These turn radii will accommodate speeds up to 350 KIAS with 30° angle of bank. Outer boundary radius may be reduced 1 /2

NM for onerational advantase Procedure must be annotated with airsneed restriction of 250 KIAS,

viva JOT CPETELIONG QGFENE8C. STOLCLWTT
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THAN 30° OVER FACILITY
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until reaching 400 feet above the airport elevation
(within 2 NM) and then immediately begins a turn to
intercept a departure course. Positive course guidance
is required within 5 NM after completion of the turn.

See Figure 116K.

(1) Area. The turning departure atea is di-

<t A3 A O analamn aemd N
viacda 1o OCLllUllb l dalu <.

Par 1203
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splay area specified in paragraph 1203a(1). It termi-
15

nates 2 NM from the beginning of the

(b) Section 2 starts at the end of Section
1. The flight track and outer boundary radii shall be
determined from Table 31. The outer boundary line
shall splay 15° from the departure course beginning at
uie P\Jllll auvvalii uiv PUilll VV'llblb I v ID vvilpiIcicu,.
The inner hgundarv line shall hegin at the uinway edgc

2000 feet from the start end of the takeoff surface
the side in the direction of the turn (Point D).

departure. The splay of Section 2 terminates wh the
width reaches that of the primary en route structure.
Thereafter, en route criteria apply.

(2) Obstacle Identification Surface.

(a) Section 1. A 40:1 OIS overlies Sec-
tion 1 and is identical to the 40:1 specified in para-
graph 1203a(2).

(b) Section 2. The dividing lines be-
tween Seciions 1 and 2 arc identified as 'AB, BC,
CD.’’ A 40:1 QIS overlies Section 2 and has an initial

height equal to the terminating height of Section 1 at
any point along the dividing line and rises in the
direction of the departure course. The height of the
OIS at any point in Section 2 is determined by measur-
ing the straight line distance from this point to the
nearest point on the ‘‘AB, BC, CD’’ dividing line.

c. Combination Straight and Turning Depar-
ture. 1f astraight climb to a height which is more than
400 feet above the elevation of the DER is necessary
prior to beginning the departure tumn, a combination
stralgnt and turmng aepanure area must be appilied.

____________ ot b
Whenever possible, the point at whic
r

tha tien ~nm_
iC wurn Com=

=

mences chall he identified hv afixo

Azav i w3183 800 ) A0

by the intersec-
tion of the initial dead reckomng departure course with
a radial or. bearing which provides positive course-
guidance. When a fix, radial or bearing is not availa-
ble, the turn may be specified to commence at an
aititude based on a ciimb gradient of 200 feet per NM.
For example, a turn 1000 feet above DER elevation
chall ha aceumad to commence § NM from the end of
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TURN OF 30° OR MORE
OVER FACILITY.

Figure 116J. TURN OF 30° OR MORE OVER FACILITY.
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SECTION 2

Figure 116K. TURNING DEPARTURE.

runway. Positive course guidance is required within 5
NM after completion of the turn.

(1) Area. The combination straight and
turning departure is divided into Sections 1 and 2. See
Figure 116L.

(a) Section 1 is identical to the straight
departure area except that it extends to the point at
which the turn begins.

Par 1203

(b) Section 2 starts at the end of Section
1. The flight track and outer boundary radii shall be
determined from Table 31. The outer boundary radius
shall be drawn beginning a distance past the plotted
position of the turning point equal to the fix error,
along track accuracy, or abeam plotted position;
whichever is further from the end of the departure
runway. The inner boundary line shall begin at the
edge of the 15° splay area at a distance prior to the
plotted position of the turning point equal to the fix

Chap 12
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Figure 116L. COMBINATION STRAIGHT AND TURNING DEPARTURE.

error or along track accuracy plot plus 1 NM. Where
the turn is speciﬁed to commence at an aititude, the

uutCl wunu:uy lduluh chlllb dl lnc cnu Ol DC(—(]O“ l,
and the inner hnnndnrv line heaing at the eﬂgp ofthe
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5° splay area abeam the DER. The outer boundary
line shall splay 15 degrees from the departure course
beginning at the point abeam the point where the turn
is completed. The inner boundary line is drawn from
the point of beginning to a point which is the same
distance abeam the departure course as the outer

hnnndnry ic at the and af tha danartura

CUVUBLINGE ) 10 %L LV VIS Ul JIib Uspaituie .

(c) Where a tum is required to intercept
a radial/bearing to proceed to or from a facility,
alternate area construction is necessary. See Figure
116M. The appropriate flight track radius will join the
radiai/bearing and the runway cenieriine exiended.

ho '\a tha hic ~F
The arc will drawn from a yvuu On i CisSTIOT O1

the angle between the runway centerline extended and
the plotted position of the radial/bearing. Section 1
ends at the point of tangency of the extended center-

Cha
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line and the arc. The inner boundary begins at the near
edge of Section 1 at a point 1 NM prior to the end of

eciion. The ouier Dounaary oegms at the intersec-

o
fthe extended 15 "p""" line of Section ! and the

otted position of the radial/bearing. The splay of
Scction 2 terminates when the width reaches that of
the primary en route structure. Thereafter, en route
width criteria apply.

(2) Obstacle Identification Surface.

(a) Section 1.

straight departure area. It begins no higher than 35 feet
above the elevation of the DER and rises in the
direction of departure.

(b) Section 2. The dividing lines be-
tween Scciions 1 and 2 aie ideniified as “‘AB, BC. A
40:1 OIS overlies Section 2. It has the same height as
the Section 1 OIS at the dividing line AB and rises in

the direction of the departure course.

D._ 19N
rar 1.Lud



Page 122

CEATIAMNS

VARBLE  \eete s/
LENGTH \\ //
A/
500 1. —7 [ ™= 500 FT.

1204. EARLY TURNS. Some obstacles, because
of location and height (causing excessively high climb

gradients), may require a turn as soon as practicable

after takeoff (less than 400 feet above airport eieva-

tion). Where this condition exists, Zones 1, 2, and 3 of
paragraph 1202 (see Figures 116A, 116B, and 116C)
shall be used with the following exceptions. The Zone
2 OIS begins at an elevation 50 feet above the eleva-

tion of the airport and the Zone 3 OIS (if utilized)
begins 200 feet above the elevation of the airport.
Measurements in Zones 2 and 3 shall be made to the
obstacle from the runway edge. Early turns, when

111 s e sl o Blalace Af canen

aevelopea shali be SUD_]CCI 10 tne conditions Oi para-

aenmb

grapn 1207c.

1205. CLIMB GRADIENTS. Climb gradients
shall include 48 feet per NM required obstacle clear-
ance. When precipitous terrain is a factor, considera-

tion shall be given to increasing the obstacle clearance
(see paragraph 323a). Gradients shall be specified to

Par 1204
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igure 116M. COMBINATION STRAIGHT AND TURNING DEPARTURE (TO INTERCEPT RADIAL OR BEARING).

an altitude or fix at which a gradient of more than 200
feet per NM is no longer required.

a. Diverse Departures. In cases where depar-
ture routes are not required to avoid obstacles, but

ve obstacle. The altitude to which the climb gradrent
must be maintained is based on the obstacle plus ROC
requiring the highest altitude in that sector.

b. Departure Routes. Climb gradients shall be
computed from the elevation of the OIS at the DER
along the shortest possible flight path within the
obstacle clearance area to the obstacle.

c. Early Turns. When an early turn is required
toward an obstacle in either Zone 2 or 3, the gradient

Chap 12
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will be computed from the origin of the Zone 2 or 3
OIS (as applicable) direct to the obstacle.

A N vsadh nnndiceisa 0o YN Lans L..... NCD .
u. Curmnv sluultlll.) U Luvuv ijl Uoove LI ur
less shall not be specified. These gradients would

normally be caused by low, close-in obstacles. The
provisions of paragraph 1205e should be applied
and/or a note published stating that the obstacle(s)
exist and should be considered by the pilot.

e. When a climb gradient in excess of 400 feet

ner NM would be reanired . a reduction in that oradient

a Vel
P aNaYes SYUWEL UL ALY BT U, QAL UUL LU L vaal gralitine

for aircraft which use less than the full length of the
runway shall be provided. A chart is available to
reduce the computed gradient. See Figure 116N.

f. When a ciimb gradlent
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ner minute for averaoe
per minuie Ioraver

and additionally at ele vations above 5,000 feet MSL at
250K. Example: climb gradient is 300 feet per NM to

B2 wv 1 1 1 4

3,000 feet MSL (750 feet per minute at 150K, 1,000
feet per minute at 200K).

1206. END OF DEPARTURE. The departure area
terminates at a point where the 40:1 OIS, measured
along the flight track, reaches the minimum altitude

authorized for en rouie operaiions or radar vecioring,
whichever ic annlicahle
hichever is applicable

1207. PUBLISHED INFORMATION. The min-

imunm infarmatinn tn ha nithlichad far danartines nra.
MU IMOTMaUsn (O & pusiisnid 107 Gpanuik pio

cedures is specified as follows:

a. Diverse Departures. Departure restrictions
shall be expressed as sectors to be avoided or sectors in
which climb gradients and/or minimum altitudes are
specified to enabie an aircrafi to safely overfly an

nhetarnla Whan man than Ana cantn
UUDI“\-IV YY LIV IIIUI\' LIIA&11 ViIv Ovhviv

climb gradient selected shall be the highest in any
sector that may be expected to be overflown. The

ric inunluad tha
1 1D MIvYViveu, tnc
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altitude to which the gradient is specified must permit
the aircraft to continue at 200 feet per NM minimum
through that sector, a succeeding sector, or to an en
route altitude. A fix may also be designated to mark
the point at which a climb gradient in excess of 200

ave &

feet per NM is no longer required.

b, Denarture nutes denarture route muct
2. epariyure xouies. A GCpanture routc must
specify all courses, points, fixes, and altitudes re-

quired in the procedure. When obstacles must be
overflown, minimum crossing altitudes and climb
gradient information shall be provided for all depar-
tures requiring a climb gradient greater than 200 feet

are &

per NM. The aititude or fix at which a ciimb gradlent
: A

i Avmnce ~E MM £ant cmne AIMA 2o o D mnc o 22

1 CTALCD U1 LUV ICC l.wl INIVL 1D U lU"sCI [t:qull ¢}
chall alen he cnecified
Siaix aiSC O SPECIliQa.

c. Early Turns. The early turn shall be ex-
pressed as a turn to a heading or to intercept a course as
soon as practicable. When obstacles exist in Zone 1, a
minimum ceiling value of 400 feet and a visibility

vaiue of at least one mile shall be pu ished. In the

positive course guidance
gradient shall be publlshed.

Par 1207
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d. The resultant takeoff distance limitation

when the provisions of paragraph 1205e are applied.

e. Ceiling and visibility minimums imposed in
accordance with paragraph 1208.

£ Whan Aamamiieac ams Dimitad ta £ ataaneioe A

J- wiicn acpaitucy C Hieau w \,dngUlle A
and R aircra the nrocedure chall he clearly anno-
ang o aucrail, e procegure sinai of cifarny anng
tated

1208. REQUIRED CEILING AN
MINIMUMS. Procedures requiring a climb gradient
in excess of 200 feet per NM shall also specify a
ceiling and visibility to be used as an alternative for
aircraft incapable of achieving the gradient. The ceil-

ing value shail be the 100-foot increment above the

'U

VISIBILITY
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coniroiii ng obstacie or above the altitude rcquu‘ca
aver a enecified int from which a 40:1 oradient will
OVer a speCiied int iIrom waich a 4yl gragient win
clear the obstacle. Ceiling 0f200f et or less shall not

be specified. The
mile.

lSlblllt value shall be at least one

1209.-1299. RESERVED.

Chap 12



